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Compound 15. To a solution of 14 (0.540 g, 1.11 mmol) in DMF (45 mL), 11
(0.270 g, 0.945 mmol) was added. The mixture was then heated for 5 min at 45 o C, and then for 15 min at 145 o C with a microwave reactor. Then, 12 (0.346 g, 1.11 mmol) and triethylamine (0.78 mL, 5.6 mmol) were added to the reaction mixture, and then the mixture was heated for 15 min at 145 o C with the microwave reactor. 
Catalyst Evaluation
Solutions of substrates 1 (1 M) and 2 (0.5 M) and catalysts 5, 7-9 (50 mM)
were prepared in CDCl 3 /CD 3 OD 1:1, benzene-d 6 , toluene-d 8 , nitrobenzene or 1,3-dimethoxybenzene, and stirred at 20 o C. 1 H NMR of the mixture diluted in CDCl 3 was recorded. 1,1,2,2-tetrachloroethane (0.5 M) was used as an internal standard ( Figures S4 and S5 as representative examples) . The concentration of the product 3 was determined from the integration of pertinent resonances. Concentrations of products were plotted against time, and the initial velocities were determined from the linear fitting ( Figure S6 ). From equation (S1), the apparent second-order rate constants were obtained.
Then the rate enhancements k rel were calculated from equation (S2) .
Transition-state stabilizations ∆E a were determined by equation (S3) .
The spectroscopic data obtained for products 3 were identical to the ones reported in the literature. S7 Product mixtures were analyzed by chiral HPLC, using previously reported conditions (i.e., column: Chiralcel AD-H column; mobile phase: n-hexane/i-PrOH 99.25/0.75, 0.8 mL/min, 1 mL/min, rt; detection: 254 nm, Figures S7-S11 ). S8 The retention times found for the four stereoisomers of 3 were identical with the ones reported in the literature ( Figures S7-S11 ). Figure S1 . Figure S22 . 1 H-NMR spectrum of (F3)-16 in CDCl 3 . Atropisomerism is expected to account for unusual peak patterns (see Fig. 2 in main text). Deprotected (F3)-8 shows, e.g., one single peak for NDI protons (see Fig. S30 ). 
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